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Subject: listing Slit XMC 

This memo gives a tentative solution to the problem of 
obtaining image motion compensation by twisting the image, or more 
commonly referred as twisting the slit. The results are not final* 
Since this work was done the convergence angle was changed from 9 ° to 
7 *2 : \ However, the method for obtaining IMG is described and the 
resulting numbers give sufficient information to determine the degree 
of correction. 


by c 
pans 
raota 
the 
unic 
a ' re 
the 
. com]: 
thrc 
file*. 


Image motion compensation in this type -of system is maintaineo 
firiving the film at the proper rate and the" proper direction to com- 
sate for both the sweep motion .of the camera and the apparent object 
on^ due to velocity of the vehicle. During a por tion of each cycle 
film is driven at a constant rate and the mirror is driven at a rate 
:h is very nearly constant. The direction of motion of the image a,s 
suit of both sweep and vehicle motion is adjusted optically to be in 
same direction as the film motion® By this means, exact, image raotie 
:ensation exists at one point within the lens field and along a line 
;ughout the entire sweep. There are errors at the edge of the lens 
d xfhich w 3 .il be described later 0 


awsm in which the camera, which 1: 


Figure 1 illustrates a 32/! 

tilv ed forward, is sweeping across the line of sight® This represents 
one half of the convergeni-stereo, panox’azaic system.. With respect to 
the earth coordinance system, the vehicle is moving forward at' a velocit; 

at an altitude H above the nadir® The convergence angle or forward 
angle is Tiie panoramic camera sweeps at a rate so that the axis o; 
the lens appears to move toward 'negative y at velocity For simplicr 
sad to maintain a constant convergence angle independent S of sweep, vecto: 

(p lies in the x»a plane and is tilted upward at an angle @ 0 Therefore 
aside from vehicle motion, the caaera seas the object move at a velocity 
-^8 as indicated in the drawing® In addition to this, the earth moves * 
backward at an apparent velocity These two vectors, V e and «=»¥,, 
combine as shown in the diagram and represent the object motion as seen 
by the camera® V e ^ ¥ s is projected into image space as V e ’ ~ ¥ s 5 0 
This determines the direction and magnitude of the film velocity for 
perfect image motion compensation. As (p changes, '.«Vg changes and the 
image velocity also changes® Therefore! there is a continuous change 
both in magnitude and direction of the image velocity. The -direction 
c.:in be adjusted by rotating a set of three mirrors equivalent in effeet- 
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,• _ | simner Vagran can- be drawn for- images at the ed^e of th<* 

■ ^ llv>t TOl °? ity at tte 3d ® Q of" ‘the field differs 
S'oWiS ? iL V T-° em cm be °P tilHi3Sd fcy making the 

JlsShcSe! CS Dy acoe P tin 6 whatever errors exist 

set of n ^ flrSt ftppr03djaate Solution t * as calculated for the following 
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Since these calculations were made the average V has been increased to 

• • • • H • : 

o0„A ’o However, tne camera, which runs on an autosyele princiole- can be 
bpewusa up xn proportion to V. Is a result the. average values of Xmas's- 

Ksear .are. about 2 % too low but. all of the velocities are correct relate 

Afle e ^ u f &; - on3 whieh apply to this system were derived bv 
^ ana are on file* Further . work is necessary to convert from * 
uunt-wmo sweep .race to constant film velocity* • 

<Y „ ? d - lnl drive speed and direction are given in Figure 2 for 

* f* ~° e « oa There is approcmLmately a i>i change in sr^d and 

d x-.- change in dx.vec'cxon 0 figures 3 and Is give the <v: -s-setd or sv»i 
rrt-xgrxtuas of the film velocity at 'T' * *1Q ? ^ .,10° reauectW^, 
jxsBc.rn.ng tnat xne sweep rate and, the direction of potion ' 

curdled to give 100$ correction for - 0, the^rtS? Stoats 
'%% ne. tfoiocxiy dxxxerence wxth respect to the velocity at' M n 
4:uxerences in magnitude and direction are given in Figure- ’ i *r*T ' 

/:/. converts to image smear for 1/100 second ecsnenre in - 

" ?, at tolerance for the assumed ksolution~afc*lb’ s is'' ' . 

«Xp-.aoa ov t^s smear errors over much of the sween mw„ r 

ayar.dent overlap produced by the two cameras within the “range iof ±*o« ' 

b-;ve. :; .p angle &a*ns it relatively inaiaportant that ilia tdLer«uce -is »xceec 


edge cf the field « 


C? US i* 0€ 


v . w '*““ .^yona 30° sweep angle the overlap is 5? 

«.aa one edges ox the fxeia become very important for complete stereo " 
coverage* .But the overlap is such- that the better portion of one -Prase 
oveixaps ^he poorer portion of the successive fraaa* In -this wsy7' ’every 
wiLu be photographed on at least one frame within 5 C - of thp i»as 
asas where the amount of smear considerably less than at 10% At^exy" 
large sweep^anglos the overlap again becomes much greater than 50^ and 
tie ©ages of the field are relatively unimportant. 
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, . aa approximate soiyxicn is • sufficient -.the eolcuIaM on-* r-nn 

™^? Ve n ed J? ry S f ?3pl f from constaat st^eep rate to constant film" d^Tve 
h ? v ? 1 f5 2 ' oy - 13 a faction of f. and vehicle .velocity V* 

■ |J ' * V" p xs add us vGD^e by camming the sweep mirror drive but Vo ''s coro-i*^--.:. 

thf Jss £ SS 8 " f aoS3y “ pi, "“ to «‘ s **» voiodd ” r^’ 

•uM ?^ 0n 7 n lllm velocity S^ven on Figure 2. In effect, chan>w 3 

jj. Proportion to the film velocity assumes that V p is»also chan^e^i n°tfC« 
same proportion. Thwmfnw*. *h« *9. , M^a zn tnw 



e . “ ““ r iW isowian. xaoxe 1 gives the 

ofthi field. I, SWeSP ang±S md thS r2sultant 3310 0«*or at the center 

'1, - Further calculations will be made based on a new convergence 
SS vSooity! 18 3<!0 -’ I ' ate -wavaraioH from constant swop rate to constant. 

„ Fllra velocity » 8„8h38"/sec, for V/H » e Q Okh 


63 ° 

i.t-5' ° 33° 

I 6 p c 

0 ° 

«-30° 

,1)1918 

.11830 40.825 

.10-891). 

4 . 202 ? 

41.2290 

*o0026 

-Ml ~,G0ii3 

. «*OQ32 

0 

*.0063 

• 0.26 . 

~ 0 J*? ^ 0 j.i 8 

.*■*■0*32 

0 

0.63 


Table I 



Approved For Release 2002/10/16 : CIA-RDP67B00511R0001 001 40066-4 



Approved For F@\^e20j)£jXQne : CIA-RDP67B00511^0ttp1 001 40066-4 


4f 


! ^ ^ l 4/oaiy 



(p - t'&nt* Sv>*ef \/efac'j iy 



Vekicio, 
Vefocf!; y 



y\ 




\ 

V 

<3jcfL J<p . 


£y*„ S’/ 


te-4'^ 




Approved For Release 2002/10/16 : CIA-RDP67B00511R0001 001 40066-4 


nth 359 

























































September i960 



yVVVw^AA/VlLfi' 
















\AT 


Approved Fef^^gse 20Q$/10/1^j CIA-RDP67^Q051^pD010^14006^4 

J5 ' * ^ ^ r r 9 


K&jLtc 




t«4- ; 

i§ 5 %i 

t-^jr 




{£• 


■; f 4%|t 'j •- ^ : -r ■ 

i ' ; : i :: '- 


. ~f 

14 ; <a 


£:K ; 

M , 

m : 

;§1 ' 1 


«.: - •! ; - 

|U~ ;-u 

Xli* . ! 

•r~f^ i— - 


*1- -I- 




t . ' ■ 1 


X . » 1 


I I :..t 






! ‘ I 7 * : < 


H-i-~ f- 




.i_ 


" T/Xt/f — ■&£%■&£-£ 

Approved For Release 2002/10/1 6 : ClA-RDP&7B0CJs¥l RTO.Q,1tJtmdQ6e-4 







